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In the Specification 

Please cancel the following paragraphs in the Amendment filed May 19, 2005. 

DESCRIPTION OF THE INVENTION 
TERMS AND LANGUAGE OF THE PROCESS 

LAMELLAE Thin, plato lileo structures in th e micron thioknooo range If pres e nt, lam e lla e 
may bo viewod microsoopioally in miorotomod Gross - s e ctions. Also roforrod to as fault linos. 

LAMINATIONS Layoro of oheot composition in tho mil thick range and abovo. 

Lamination may b e vi e w e d visual - l yg 

CALENDERING (TO ORIENT) Passing a mat e rial botwoon two uniform cl e aranc e e von 
speed rolls rotating at a surfac e spood of approximat e ly two f ee t por minuto, reducing the thickn e ss 
ef-tho process e d mat e rial by approximately 50 percent with e ach pass through the calendar at 90 
d offloos to the previous pass, to produc e fihoor and working for th e puipoGo of introducing biaxial 
orientation. 

CALENDERING (TO COMPACT ONLY ) A single pass through a oalondar for 

compaction only, to laminate layers of a composit e oonoioting of two or moro layoro. Shear and 
working of the roain is not tho objective and orientation ohould not occur. 

ROLLING — Results ar e e quival e nt to oolondoring, th e choic e is a matter of proforonoo to 
ae e ompliah a particular operation. Rolling io performed on a flat lev e l surface. Accurate she e t 
oaliper is more difficult to maintain than with calend e ring. Two spac e re at both onds of the roll 
control thickn e ss. 

Noto: When perform e d in id e ntical sequonoo, rolling and calendering havo proven to 
b fr - eqttal: 

FILLER — In ito original context, a filler was a material added to extend th e ability and r e du ee 
tho ooot of a polymeric material. As tim e passed, cortain filloro were found to hav e functioned 
advantages such as reducing deformation, r e ducing cold flow or increasing friction or improving 
thermal and electrical properties of th e polymor. 
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ADDITIVES — Additiv e s have ui 



improv e adh e sion, to foster nuoloation one 



Note: In e ss e nc e , both fiU e i s and additives or e mat e rials added for Gpocific purposes. 



a two t e rms havo, at tim e s, b e en used interchangeably. 



An years have pass e d, fees 
HYDROSTATIC PRESSURE CO. \LESCTBLE COMPOSITION A homogenous mixturo 



of polyt e trafluoro e thylono (PTFEj collQidn j l r e sin partiolos, whioh may or may not contain submioron 

in a liquid that w e ts tho ourfaoo of PTFE and solids, th e 



particulat e solids up to 25 miorona in oize, 



liquid compon e nt maintaining - a volume 
compr e ss e d void fr e o fomii Tho condition 



oomponont. Bolow 17 poroont thoro ia insuffici e nt liquid to fill voida between particl e s, thus 



promoting cavitation. Abovo 20 poroont 



turbul e nc e . In th e 17 to 20 poroont liquid zone, capillary forces in tho opaoes betw ee n pack e d 
partiol e s ar e d e velop e d which draw tho pi articl e s tog e th e r. Tho roculting coh e sion of particl e s is 



the d e velopm e nt of str e ngth. 
PASTE EXTRUSION 



(also radial in spooial forming operations). 
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ually had a special function, such as to add color, to 



so forth. 



p e rcentag e botwoon 17 and 20 porcont of th e mix in 
i3 dopondont upon tho partiolo packing of th e total solids 



thoro i s an ov e rabundanoo of liquid, whioh promotes 



responsibl e for th e surprising str e ng * h - d ev doped before a PTFE matrix is developed to further aid 



Extrusion a hydrostatic pr e ssure ooalesoiblo oompoaition - is called 



00 

i 

and turbul e nc e . This form of extrusion-tn wtvos plug flow; tho flow io uniaxial, or biaxial planar |T1 

o 
o 

m th e e xtrud e r barr e l r e madas a tube when e xtruded, but *<Q 



poato extrusion which is p e rformed at rooih temperature; th e colloidal PTFE roGin oomponont has 
never been m e lt e d. Th e e xtrusion mold anj its dio components ar e str e amlinod to prevent cavitation 



S inoo the flow is of tho plug typo, particles mov e together 



and no mixing occurs. For e xample, a tube 
has a much smaller diam e t e r and a thinn hp wall. Coagulat e d disp e rsion roain, - often called fin e 



powdor, is actually a loos e ly aggregated pa tiole whos e av e rage aggrogato Gizo io 500 microns, which 



is far from a fin e powder. 

PARTICLE SIZE — Particl e size inlpasto extrusion is y e ry important, but not oritioal to, the 



extrusion proc e ss if particl e size remains it tho rocommondod rango> proforably up to and including 
25 microns as d e scrib e d in this invontiori Sizes abov e 25 microns eon bo employ e d in c e rtain 



applications btti-rar&ly lorgor tan 50 micro as. Examples I and n demonstrate why PTFE partic les 
should bo colloidal and the advantage deriv e d in obtaining a homog e nous compound in tho liquid 
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blonding method. For poro forming applies ttiops, th e desired fugitive particle size io gonorally below 



10 miorons - ond for special microfiltrntion applications particlo size below 1 micron ar e desirabl e . 

Tho tonsilo str e ngth bas e d on tho total cross - section, 



MATRIX TENSILE STRENGTH 



correct e d for th e percentage fo voids in tho structur e employed for d e toirnining tho tensile o trongth of 
porous compositions of PTFB ? 

LUBRICANT — Th o wotting liquid E mployed in paoto oxtrusion is often doooribod as a 



die 



shaped like a fioh tail -employed for past e extruding 



lubricant 

FISH TAIL PIE A otroam lined- 
topo and film, 

WETTING LIQUID — A low Gurfb j o e pension liquid (0 to 19 dynes/cm) that will 



contact with a PTFE surfac e r - fcopor II, an 



horo as a w e tting and neutralizing modiur 1 to j p e rmit uninhibited mixing of particulat e mat e ri a l 
som e times is r e f e rr e d to in pasto oxtruoior asj a lubricant. Isopar H io Goloct e d h e r e b e caus e of - ke 



slam contact. 



or mix, and proooss particulate materials in 



porous particulates, nanopartiolos, and the 



PFTE-type r e sins homog e n e ously in a wotpng 
mat e rials has grown ov e r th e y e arn* 

In th e e arly y e ars up until tho 1 960c 



consisted primarily of particulate carbon. 



basic materials, employed as inoxponsivo 
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isoparafinio liquid ofton employ e d as a solvent but ucod 



inherent purity, low hoat of vaporizatioa for fast e vaporation, low odor, high auto ignition 



temperature and complianc e with Foo d- aad Dyug Administration (FDA) requirements for food and 



P AR r TCULATE MATERIALS 



Adciitivoo and Fill e rs) 



An advantag e of th e present invent e gfoa well as th e co p e nding application S e rial Number 
4 0/ 4 01,095) and th e Robert s 3,556,46 4- p a ont[lios in recognizing tho inherent - ability to compound, 



1 

different mat e rial forms, suoh ao solids, fib e rs, plat e lets, 



likj e , with other special particulate forms of particulat e 



liquid e nvironm e nt Tho group of mix e d particulat e 



, -8 o j lid material s w e re tagged with the nam e "fill e rs" and 
graphit e , bronz e , chopped glass fibers and s e v e ral oth e r 



extend e rs. In th e y e ars that followed, a much broader 



rang e of mat e rials-havo been included an 1 term "additivoo" has oome into uso, for oxomplo, 



pigm e nts for oolor coding and polymers. -i v e il sinoo tho 1960s, both fillers and additives have been 
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and serve to improv e and shar e th e valuab 



e properti e s of PTFE oa a matrix for n e w products. For 



tho - abovc reasons it i s more accurat e to nam e the solid particulat e and its cpooial function. 



Polym e ric Additives (Particl e So 



44s) 



At Patioulat e fluorooarbon rosi 10 that show adhesion to PTFE r e sin, 1) perfluoroalkoxy 



t e tra e thylen e copolym e r r e sin (PFA - ) r 2) oft ylonoohlorotrifluoroethylon e copolymer r e sin (B CTFE), 
3) e thyl e n e t e trafluorothyl e n e copolymer tin (E TFE), 1)poly(vinylidino fluorid e ) r e sin (PVDF), 5) 



t e trafluorothylonohoxafluorotraoropropylo [ ao oopolymor resin (FEP), and §) 

poly(chIorotrifluorothyleTi e ) r e sin (CTFE) 



Bz Particulat e fluorocarbon rei ins that chow adhoflion 4»- polytctrafluorocthylono rosin 

(PTFE), 1) polyothor other kotono rooit) (PEEK), 2) polyothor ketone resin (PEK), and 4 ) 
poly e th e rsulfon e r e sin (PES). 

G-. Particulat e polym e thyl m e thacrylat e 



iG a fugitivo rooin that will d e compose wh e n 
h e ated above its melting point. In particulat e form, it will mix with PTFE rooin and leave voids in 



the PTFE matrix replicating the size of eac h fugitivo particlo 



Particulate polytetrafluoro e thyl e n e (PTFE) r e sin molding grad e granular may bo 



added beneficially up to about 50 percent 
particles alone or with particulate matoriali 



of PTFE cont e nt in many composition with oolloidal 



This addition will savo rooin ooDt since granular PTFE 
is less e xpensiv e . Particulat e modified granular forms may also b e added for oxamplo "TFM", 



mark e t e d by Dyn e on, for compr e ssion mo 



ding applications as a modifiod PTFE (1705) rooin. 



Inor g anic Fillers (Particulate S o t ids) 



Particulate crystallin e inorganio material s that ar e Gimilar in ohomical resistance to 



PTFE, a nitride, a diborid e , silicon carbind t 



, zirconium carbid e , tung s t e nearbido and boroncarbide. 



& Particulat e metal powd e rs, 



such as go l d, silv e r, platinum, iron, aluminum^ - eoppcr, 



bronzo, titanium and the like. 



Particulat e materials add e d 



to impart th e rmal and e l e ctrical oonduotivity, auch as 



carbon, graphit e , silicon carbid e , gold, silv e r and metal oxides 



Particulat e fillers to control 



th e fnotion and wear of PTFE articles, ouch as s ilicon 



oarb t d e ; - graphit e;- molybdenum, - chopp e d £loflG fibers and mica. 
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mioa to improv e e l e ctrical - prop e rti e s and oarbon and 
graphit e to conduct olootrioity, ooramio oxide catalysts susp e nd e d in PTFB porous m e mbranes 
e mploy e d in fu e l c e ll constructions as catalysts. 



In somo instanc e s, for oxanpl e , in making PTFE porouo composition, particulate 



materials arc added that are fugitiv e and caifr b e r e mov e d by chom i oa l s (oaloium carbonate) or water, 
(sodium ohloridc): 

In s ummary, - any material capablo o 



withstanding tho fusion tomporaturQ rango ofPTFE (3 4 2 



to 4 00 degrees Centigrad e )^ may bo inolud sd - as - long as it is us e ful in som e way. Caution: do not 



mix e xplosiv e mat e rials, such as thermit pr >cqqq components. Most importantly, in order to achi e v e 
good homogenous mixing end - avoid intorfi ronoo with the plug flow of tho past e extrusion proc e ss, it 



is preferabl e that particles bo - loos than 25 microns in size. This siz e pr e v e nts cavitation and 



turbulenc e , which is d e trimental to tho paot aoxtru B ion process. Th e re will b e cases where particl e s 



som e what larg e r than 25 microns will b e An advantagor s uch as wh e r e the solid mat e rial add e d is 

Thoro will also bo oaaoo where it is highly dosirabl e to 



includ e d to improve th e rmal conductivity. 



have extremely small particles, for example 



, in pr e paration of porous mombrano structur e s and filters 



wh e r e the particl e siz e will determin e th e ]}or e si2 e after tho partiolos euro extracted from the PTFE 
matrix. 

It is equally important that tho PTljE particles be small for tho -s ame reason why colloidal 



PTFB works and coagulat e d disp e rsion res 



in is a failure in the paste extrusion proc e ss wh e r e solid 



particulat e ar e includ e d. Today's art past e < > xtruston proooosoo ore incapable of paste extruding solid 



particulate particles succ e ssfully booauso 



tho commercially available PTFE r e sin particle siz e 



av e rages 500 microns. A solids cont e nt oi l to 2 poroont used for pigmentation is th e only us e ful 
application practic e d today in th e art. 
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